BEST MmUmiB CurY 



(19) B#S#fFlT (J P) 



« 2 > ^ m & it ^ m <*> 



#^2003 - 68334 
(P2003 -68334A) 
(43) &0B B ¥J£15*F 3fl7B (2003. 3. 7) 



(51)Inta. 7 
HO 1M 8/04 

// H 0 1 M 8/10 



F I 

HO 1M 8/04 
8/10 



T-73-K (##) 
A 5H0 2 6 
N 5H027 



^tm^n mm* m$m<D8.i ol (^ 6 h) 



(21)fflR#^ 



(22) dig B 



ft!g200 1 - 256833( P2001 - 



) 



¥^13^ 8 M 27 B (2001. 8. 27) 



(71) MSA 000005326 

3C£S*§Kft^llJ=T HSlf 

(72) 5EW# «jg 

**BfMB3fcrfJ'1»itilT@4#l*§- «3S£ 

(72)5H&# ^» 

«fBW03terlr't 1 J*llTS4«lJf «gj;^ 

(74)f$SA 100064908 

#m± acsc iESt c?|.5*) 

F^— M&%) 5H026 AA06 CX08 HH09 

5H027 AA06 BA19 KK02 KK05 MM09 



(54) [&mcDZ,m t&msmjm&mm^x^^ 



(57) mm 

-c**Mt» i <dt /— v \zWif& ztiz> 0 mzmm i e> 




1 

[4#l«it#©S£H] 

u 

8M4#©J¥ L#it^3*^^ 9 fufESfl 1 ©if^lcftfi-rs 
f? 2 <OWLt) b \zm'3\i^X'</l<7(Offl£m&&ft b z t IZ 

x*>. ffimmwmmzm&znzmwjsz. obex 

A. 

[*W©8»i4Ift9n 

[00 0 1] 

$Wii*a;0»|sHI» -> * x a ic 5 1 © -c$> 5c 

[0 0 0 2] 

£ 5 -2I©«$MM£©£ l£ «fc 5 mss.**** 

[0003] d <om<om*m&*ffittm®m& f sxT 

m&©7V- Kfili»e»#fflSJi5^ (EtT, 

§?&©&## xt&mz ^xnximmm.mz%m $ -£ 5 



#M 2003-68334 
2 

[0 0 0 4] 

m#&# : ¥-nMnm<D®imp5±teb'otcibiz> tj-y 
momjjb%y-Fw<z>E.jjbo&E. cwt, zti&m 
mms.b^o) &mizw&.T\zfflWi- : b&m>hz. z 
zx. w&LtcMW<j§m^®mfa-yxT£.iz&\,->xm 
miSff*:*Hni-j-s»£\ 7/-vm<os.tib*y- m 

iZg&LXMWmW (ECU) icA^L« COA^ff^- 

ics<5v>tecu*s, xm&mzmw.i>tcm/& 

7 L J±zmmi-&-b<nX'3bZ> 0 

[0 0 0 5] 

iti- z^mmmiz&tfZTkmtfx) brntwu* w 

*.tf* W&irzmM<DMm\z&VZ£f5.) b%mi&&h 

mMW$x\z£ffizittcmmmmmm&ffi<DM'&tfx 
<r>i£ijfrb?£6mi<nmt)b, mmmnnmm&mcom 

mmiz&tfzxyv 1) ©j¥b#ft^j*^/f 9sa 
EH 1 (omMz^fa-tzm 2 ©jt^j t tcs-^v^T^^v-y 

[0 0 0 6] Z.<D£?\zmj$.-rZZ.b\Z£<0^ mpr#* 

&&fcLtz'ik<D-#?.&t)bmmw*bc>m£, oi<? 
m®m&<offl&mEi\zm^xmmmz&m%mifi'fTt> 

ttZ 0 UfcdSoT, W&#£m%lZ®fetZZb\z£ 

ZZb&-*im\ztl:Z> 0 
[0 0 0 7] 



i 



(3) 



&m. 7 ;-Y\cmw*h^x<DfcmjJxi>m&z 

[0 0 0 8] ^(4^T^>7 P 1^5'f-2lCj:oTJPjE$ 
ft, £MtfcifiS8S 3 £a D # y- KvDPSgs 4 xtm £ ftfc 

mmikfflt Lxmzntci£, mmmmi frb&%*7 

mm (ecu) j^mfti i-g*£ft-o^5ffl7j 
mkznm Lxffij£&<D£%zmmm?& 1 iw^-rs t 

[0 0 0 9] -75\ H^L&^&JE^^y^^tij 
$ftfc*sii#;Mi^#7,jE7Jfi6# JE7JP 

- KflPSfg 9 fc*A U 77- KAdSS 9 TAPS $ftfc 

0^aj$ftfc7K^7^f^H, Tk^^^^l IT* 
8I^M^ft, «S»^£E*P»#7*^M,Ttt»S*i5 

[0010] **sK^^ 1 1 fi, 1 CDg#ffi7J 

<*SJ:9lcllfiWSJxS. ^ij5fSft->^xAT' 

m*7Xx<Dmm&&&<te$j:o\c%m£ft,Zo 02 

[0011] ^4^^/l^PB#7l4{f^-£E«AS©^ 

<r>m^S.tam^t LTS^if 1 3 £r?T LT 

A7J$ft. ^^J±^S#7JiiD07|c^^W£E^ 



20 



30 



40 



50 



4#Ri 2003-68334 
4 

fi2 0kPa) ^»*S5<*5J:5l-ilE-*-5. 
[0012] C *ffiAWSE# 7 ICO^TS 3 O 

©*'f-f 2 1 ©rt^lilE^ t77A 2 2 a , 2 

2 blCioT±T(CttSJ^ftTl''T. ^t77A22 
a J; "9 <>±fla©Sra»i{t#JE^2 3IC/£oTV>T, 
1T7 7 A 2 2 b i 0 fcT«©aiBIli**^^aK 2 4 IC 

iotv^S, fl#jE^2 3fi^^A?L2 5£ffi;L*:?S 
10 EB^KiC/ioTV-C, ="^7 e l/yf-2T'JPJE$ftfc^ 
i^^ff^ASSl 3£?>l,T£$MSA7L2 5^f>ft^ 

e^2 z\zmxzixz> 0 

[0013] 7k*# *aS§ 2 4 ft* <D<Pffl$MC#m 2 6 
Srflt;tT;j8 5 , 2 6 £ 9 i>±fiiW<D&mtfX)M& 2 

^•5, #m. 2 6 i •} tTffiffl!l©7K^^^iiS§2 4 

bli**^fxaip 2 8Sr^-LT7k*^^W^3§8(C^ 
£tb~C</'>5 <> ^t77A22a, 2 2bli^f A2 9 

9J±**#*aSS2 4 brt(C^ttiL-T, ^<755feffi|-#ft: 

3 OSrtf^TVSo #ft3 0fi7klf#*aSg2 4 afl?l;4> 

126 IC*JS-f 5i:;*ff!#*SSg2 4 a i7k*#7.aSg 

2 4b t±mm ztixm®#xEt)m&# 7 tt±m#i& t 

2 4a 1 7k*#*a8§ 24b d'Jga LTMiPf^/±7Jl 

[0 0 14] Sfc, ff-§-BE^2 3iC|i, y-Tt77A2 

2 a SrTK^^^aK 2 4 l^fi-f^^f6]lCfl t#tt5^ 

•rr^ffflro^yyy^ m&m 3i*ssg$ftT 

^yy^^Slli, ^f77A2 2afcJ:(;x 
TA2 9BLT, #*3 0Sr#^2 6^Pj»^-r5^r 

[0015] ccoipiclS^$nfcB^7y^i±^W§# 

7T'li, *^^^aSS2 4 b artro**^<OJE73^^ 
-f t77A2 2 broTffild^-f ■SWT*, ClftlCS^VN 
T^l O&fifryj 2 b«7)T[5IC±|6)#|^ 
ffiU — ^r, ff-§-JE^2 3^©^<DJE7lt^7'y >-i/ 

3 lOjf 71/55^-^7 7 A 2 2 a W±MICf^ffli- 

S©T\ wftiblCg^<^20S7jas^r-t77-k2 2 
a 0±fiDlCT(R]#IC^ffli-5o ^LT, ^t77A2 
2 a, 2 2bltZ.iXbmi<Dmt)t%2<Dmjj<Dmt>m 
\Z%&£tixm<Z.t 1-/j:fc>^ ^1W*7JJ55 

m2<Dm^jX<0h±^^t^\Z(ty^ J r7 7^2 2 a, 
2 2 blC±f6]t<£>7J#fft8U #^ 3 0 2 6 leg 

(-r&frt,. H#*r&j) ^iftbt, gi© 

7A22a, 2 2 blCT[6)t<7)7J#ftUBU #*3 0 



5 

[0 0 16] tC^f, ff#J±^2 3K{M6$;ft52*5 

i wstf a* y- k^©#*je*> t is 

f?I^JET*$>2>„ **#*iI8S2 4 b rt©zk* 

* £ tf^f&ISSg 8 -C^-jK LfczkSf #*©£# 

tmtmzvh^c 7K^^^iis§2 4b 

y- Ym<nu*mhtT s- vm<Dis*mj]<r>mB.. -r 
tuie« i <r>mti t h5ies 2 omx&wm l t#wu* 

t$n5itt)!i:5. ^rtT. ^3 1 O/^S 

[0017] mm-ttitf. mn#*!±t)mm# i * 

j&^&i~©&&iffi©£&©JE;a:fcitf;*:7"y 

i ©if u#it*i>e>« o b«e^ i (omtHcftfa-tzm 2 

^ffas^&©-gB-e$>5„ B4fc*jv*-c£ii*tt. ^©b 

t 1 oawsaEo^ajiie*** lt*>* ^ . i © 

5 d £ &flfcS1- 5 C £ 2*T-# 5„ 
[0 0 18] C©i9l-, CfflMIIitv'^TAT'li, 

5 J: 5 £4 9, =>* 

EI6C£#T-£5 0 
[00 19] bZ?>X\ ZtDMnmfci/XT&X-i*. 7k 
^#y7°l 1 &7km*7tfx& 1 0 i:7K*^-7^^lH]iR 
8S1 2©Hk -T*i5*>**2t-7^^©^SS±l-S(t5J: 

*idfy/i i£. 8 ©fc^-p* 

mmm-yxT^b^o) ©s£\ 8m#*flE*>fis#7 

©y-f ^77A2 2 blcii, TkSf I- 

£ffi£-£fc#*ff;»j#f£ffl1-5£te^7 t>©©, w©# 
*£;fitezk|i*>7'i i xto&.1rZ,w\<K>1i7>B.t>Xb 



(4) #M 2003-68334 

6 

5. Ifciiot, ^t7?A2 2 b lOtiftftttillL 1 O 
T J - K«©#*£E A IAMBI'S C £ Ktt* & *V\, ^ 
UT. Br4^^./±^^S#7T'zk^^^©EE^^*y- 

twin i \m&£ixz> ztttez><Dx, rj-vm 

[0020] h 4 icfcv^::,Sdig|!fi, 

*^^yi i©$ij^{*n**^>yi i^tk^^^t 

oT**#^^l l 1-5 J: 5 lcfM» 

§<4onJofc, tK*^vt°i lSrzkHttf* 
20 t7jc3H^-7^t©^^;j; 9 tTSi:KtUcffl-i? 
Ii> ffiW^E©$J^^BItic^5 0 Lfc^oT, SMS 

[0021] mom&nMM) fSL c©^WHmiJtL 

jt*jfe©ff^icpie,ti5t©T-n*v^ ^j^tf, jk## 

^BE*WS#7(i7jc^^^©E^5r{f-^JE©m*f& (« 

^l«i. i~i. 3f&) i-^ji-rsit0*j^:©^s#T-$) 

[0 0 2 2] 

30 [|g9]©2yft] J£l±IftPJ-t-5J; »*3fiit8E«U 

\z®j£irz,zb\z£'o, ®mnmv>wmmz*:?m<D®. 
[iai] ^©^^ic^s^tis^^mjfev^T 1 ^ 

© -is m <OWM »c 2> «B&*$ia T 5 o 
[02] «HE**ojg|6tteJt5«M4*?&oiaAi* 

40 m^v7 ,, ©?i»s^©H#^^-t-fa-e*>.5o 

[B! 3] B«IBllte©^liJC*Jft5^^^E^ilS# 
©WffilHT*feS„ 

[04] «*f*?i!ioia*«fl:iiJtl-5«ifl*ffios<i: 
© USDS* * ^-fs T h i> o 

im5] it&mfc&tf5M®nw.~>XTM.<Dm&mi& 
i B^m?t& 

50 1 0 7k*^-7^^^ (7k*^-7^^©^S§) 



1 1 7k^^>-y mMtfxi±Jdm&^&) 

12 Tkmjrytfxmtii® (7km*7$*<D%L&) 



(5) 



ftffi 2003-68334 
8 



* 3 l ^yyy^ 



9 



*3K 



. S I y^-K 

7 ^ 12 




11 



T 

10 



[Hi] 



13 



6 



[03] 




23 



22a 



27 



-29 



A 7 





-21 



-28 



24a 30 26 24b 



-K B 



[H2] 




•K 



[04] 




Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2003-068334 
(43)Date of publication of application : 07.03.2003 



(51)lnt.CI. 



H01M 8/04 
// H01M 8/10 



(21) Application number : 2001-256833 

(22) Date of filing : 27.08.2001 



(71) Applicant : HONDA MOTOR CO LTD 

(72) lnventor : SUGAWARA TATSUYA 

MIYANO KOJI 



(54) FUEL CIRCULATING FUEL CELL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve 
controllability of the pressure difference between 
poles in a fuel circulating fuel cell system. 
SOLUTION: A fuel gas, hydrogen, is depressurized 
by a fuel gas pressure control valve 7, a made to flow 
through a hydrogen supply channel 8 into an anode 
humidifier 9, humidified therein, and fed to the anode 
of the fuel cell 1. The hydrogen off-gas discharged 
from the fuel cell 1 is pressurized by a hydrogen 
pump 11, and returned to the hydrogen supply 
channel 8 to be circulated. An oxidizing gas, air, is 
pressurized by a compressor 2, humidified in a 
cathode humidifier 4, and fed to the cathode of the 
fuel cell 1. The air off-gas discharged from the fuel 
cell 1 is released through a pressure control valve 6 into the air. The air pressurized by the 
compressor 2 is introduced to the fuel gas pressure control valve 7 as a signal pressure, 
based on which the valve opening of the fuel gas pressure control valve 7 is adjusted so 
as to hold the pressure difference between the poles of the fuel cell 1 within a 
predetermined range. 
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* NOTICES * 

JPO and MCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] In the fuel circuit system fuel cell system which have the fuel cell which fuel gas and 
oxidant gas are supplied [ fuel cell ] and generates the electrical and electric equipment, and the fuel 
off-gas discharged from this fuel cell is made to join said fuel gas, and is supplied The 1st thrust 
which consists of a pressure of the fuel gas before said fuel cell supply which said fuel off-gas was 
pressurized [ supply ] on the passage of said fuel off-gas, and made said pressurized fuel off-gas join 
said fuel gas, By performing opening adjustment of a bulb based on the 2nd thrust which consists of 
a pressure of the oxidant gas before said fuel cell supply, and pressure of an elastic body, and 
counters said 1 st thrust The fuel circuit system fuel cell system characterized by having a fuel gas 
pressure regulation means to adjust the pressure of the fuel gas supplied to said fuel cell. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel cell system of a fuel circuit system which 
the fuel off-gas especially discharged from a fuel cell is made to join fuel gas, and is made to 
circulate through it about a fuel cell system equipped with the fuel cell which fuel gas and oxidant 
gas are supplied [ fuel cell ] and generates the electrical and electric equipment. 
[0002] 

[Description of the Prior Art] The both sides of the solid-state polyelectrolyte film are equipped with 
an anode and a cathode, fuel gas (for example, hydrogen gas) is supplied to an anode, oxidant gas 
(for example, oxygen or air) is supplied to a cathode, and there are some which extracted the 
chemical energy concerning the oxidation reduction reaction of these gas as direct electrical energy 
in the fuel cell carried in a fuel cell powered vehicle etc. In this fuel cell, hydrogen gas ionizes with 
an anode and it moves in the inside of a solid-state polyelectrolyte, and an electron can move to a 
cathode through an external load, and can take out now the electrical energy by a series of 
electrochemical reaction which reacts with oxygen and generates water. 

[0003] In the fuel cell system equipped with this kind of fuel cell, in order to discharge the water of 
condensation generated with a generation of electrical energy in order to prevent the lack of gas in a 
transitional condition, it is necessary to supply more fuel gas and oxidant gas than the actual 
consumption in a fuel cell. Thus, although the fuel gas which was not consumed will be discharged 
from a fuel cell when more fuel gas than actual consumption is supplied to a fuel cell, energy will be 
wasted when this is emitted to atmospheric air. In the fuel cell powered vehicle which carried the 
fuel cell system especially, it becomes fuel consumption aggravation. Then, the gas (this is hereafter 
called fuel off-gas) discharged from the anode side of a fuel cell is pressurized with pressurization 
means, such as a pump, including the fuel gas which was not consumed with a fuel cell, and the fuel 
cell system (this is hereafter called fuel circuit system fuel cell system) through which make join new 
fuel gas and a fuel cell is made to circulate again is developed. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, a fuel cell needs to control the differential 
pressure (this is hereafter called electrode differential pressure) of the pressure by the side of an 
anode, and the pressure by the side of a cathode below to a predetermined value for breakage 
prevention of the solid-state polyelectrolyte film etc. When electrode differential pressure is 
controlled in the fuel circuit system fuel cell system mentioned above here, A pressure sensor detects 
the pressure by the side of an anode, and the pressure by the side of a cathode, respectively. 
Although the system which carries out feedback control of the pressure control valve of ** / empty 
type which changed this into the electrical signal, and inputted into the control unit (ECU), and ECU 
installed in the fuel gas supply system based on this input signal is considered easily When it is made 
such a system, there is a problem that control becomes very complicated and becomes cost quantity. 
Then, this invention offers the fuel circuit system fuel cell system by which the controllability of 
electrode differential pressure can plan cost reduction well. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention 
indicated to claim 1 Fuel gas (for example, hydrogen gas in the gestalt of operation mentioned later), 
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and oxidant gas The fuel cell which it is supplied [ fuel cell ] and generates the electrical and electric 
equipment (For example, air in the gestalt of operation mentioned later) The fuel off-gas which is 
equipped with (for example, the fuel cell 1 in the gestalt of operation mentioned later), and is 
discharged from this fuel cell In the fuel circuit system fuel cell system which (for example, the 
hydrogen off-gas in the gestalt of operation mentioned later) is made to join said fuel gas, and 
supplies it Said fuel off-gas is pressurized on the passage (for example, the hydrogen off-gas way 1 0 
in the gestalt of operation mentioned later, the hydrogen off-gas recovery way 12) of said fuel off- 
gas. The 1st thrust which consists of a pressure of the fuel gas before said fuel cell supply which 
made said pressurized fuel off-gas join said fuel gas, By performing opening adjustment of a bulb 
based on the 2nd thrust which consists of a pressure of the oxidant gas before said fuel cell supply, 
and pressure of an elastic body (for example, spring 31 in the gestalt of operation mentioned later), 
and counters said 1 st thrust It is characterized by having a fuel gas pressure regulation means (for 
example, the hydrogen pump 1 1 and the fuel gas pressure regulating valve 7 in a gestalt of the 
operation mentioned later) to adjust the pressure of the fuel gas supplied to said fuel cell. 
[0006] Thus, by constituting, opening adjustment is mechanically performed with a fuel gas pressure 
regulation means based on the differential pressure of the gas pressure after the fuel off-gas and fuel 
gas after pressurization join, and oxidant gas, i.e., the electrode differential pressure of a fuel cell. 
Therefore, it becomes possible by setting an elastic body as predetermined to control easily to 
electrode differential pressure of fuel cell request-within the limits. 
[0007] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the fuel circuit system fuel cell 
system (it abbreviates to a fuel cell system hereafter) concerning this invention is explained with 
reference to the drawing of drawing 4 from d rawing 1 . In addition, the fuel cell system in the gestalt 
of this operation is the mode carried in the fuel cell powered vehicle. Drawing 1 is the outline block 
diagram of a fuel cell system. A fuel cell 1 carries out the laminating of many eels in which it comes 
to prepare the gas passageway for an anode and a cathode being formed in the both sides of the 
solid-state polyelectrolyte film, and supplying reactant gas to the outside of each electrode, and is 
constituted. The hydrogen gas as fuel gas is supplied to an anode, and this fuel cell 1 generates 
electricity by supplying the air as oxidant gas to a cathode. 

[0008] Air is pressurized by the air compressor 2, after it is humidified with the cathode humidifier 4 
through the air supply way 3, it is supplied to the cathode of a fuel cell 1, after the oxygen in this air 
is offered as an oxidizer, is discharged by the air off-gas way 5 as air off-gas from a fiiel cell 1, and 
is emitted to atmospheric air through a pressure control valve 6. The control unit (ECU) for fuel cells 
which is not illustrated controls the opening of a pressure control valve 6, and adjusts the supply 
pressure of the air by the side of a cathode to the pressure according to the demand output of a fuel 
cell 1 while it controls the rotational frequency of an air compressor 2 and supplies the air of the 
specified quantity to a fuel cell 1 according to the output (henceforth, demand output) demanded of 
the fuel cell 1 . 

[0009] After the hydrogen gas emitted from the high-pressure hydrogen tank which is not illustrated 
on the other hand is decompressed by the fuel gas pressure regulating valve (fuel gas pressure 
regulation means) 7, flows into the anode humidifier 9 through the hydrogen gas supply way 8 and is 
humidified with the anode humidifier 9, it is supplied to the anode of a fuel cell 1 . After a generation 
of electrical energy is presented with this hydrogen gas, it is discharged by the hydrogen off-gas way 
10 as hydrogen off-gas from a fuel cell 1 . The hydrogen off-gas discharged by the hydrogen off-gas 
way 1 0 is pressurized with a hydrogen pump 1 1 , is returned to the hydrogen gas supply way 8 
through the hydrogen off-gas recovery way 12, joins the new hydrogen gas supplied through the fuel 
gas pressure regulating valve 7, is again supplied to a fuel cell 1, and circulates. That is, the 
hydrogen pump 1 1 is formed on the passage of hydrogen off-gas, and hydrogen off-gas will be 
pressurized on hydrogen off-gas passage. 

[0010] A hydrogen pump 1 1 has a rotational frequency controlled according to the demand output of 
a fuel cell 1, and it is controlled so that a rotational frequency becomes large, as the demand output 
of a fuel cell 1 becomes large. That is, it is controlled by the fuel cell system so that the circulating 
load of hydrogen off-gas increases, as the demand output of a fuel cell 1 becomes large. Drawing 2 is 
drawing showing the relation between the output of the fuel cell 1 in the gestalt of this operation, and 
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the power consumption of a hydrogen pump 1 1. In addition, if the rotational frequency of a hydrogen 
pump 1 1 is raised, the power consumption of a hydrogen pump 1 1 will increase. 
[001 1] The fuel gas pressure regulating valve 7 is a bias type pressure regulating valve of a signal 
pressure installation mold, the air pressure before a fuel cell 1 is supplied is inputted through the 
pneumatic-signal installation way 13 as signal pressure, and the pressure of the hydrogen gas of fuel 
gas pressure-regulating- valve 7 outlet regulates the pressure of it so that only a predetermined value 
(for example, 10kPa(s) or 20kPa(s)) may become high to said signal pressure. 
[0012] This fuel gas pressure regulating valve 7 is explained with reference to the outline sectional 
view of drawing 3 . The building envelope of the body 21 of the fuel gas pressure regulating valve 7 
is divided up and down by the pressure regulation diaphrams 22a and 22b, the space above diaphram 
22a has become the signal pressure room 23, and the space below diaphram 22b has become the 
hydrogen gas passageway 24. The signal pressure room 23 is the closed space equipped with the air 
installation hole 25, and the air pressurized by the compressor 2 is introduced into the signal pressure 
room 23 from the air installation hole 25 through the pneumatic-signal installation way 13. 
[001 3] The hydrogen gas passageway 24 equips the pars intermedia with the valve seat 26, and the 
hydrogen gas emitted from said high-pressure hydrogen tank is supplied to hydrogen gas- 
passageway 24a of the upstream through the hydrogen gas inlet 27 rather than a valve seat 26. 
Moreover, hydrogen gas-passageway 24b of the downstream is connected to the hydrogen gas 
supply way 8 through the hydrogen gas outlet 28 rather than the valve seat 26. Diaphrams 22a and 
22b were connected by the stem 29, interlocked, projected the stem 29 in hydrogen gas-passageway 
24b, and are equipped with the valve element 30 at the tip. a valve element 30 — the valve seat 26 
from the hydrogen gas-passageway 24a side — taking a seat — alienation has become possible, if a 
valve element 30 sits down to a valve seat 26, hydrogen gas-passageway 24a and hydrogen gas- 
passageway 24b will be intercepted, the fuel gas pressure regulating valve 7 will be in a close-by- 
pass-bulb-completely condition, if a valve element 30 estranges from a valve seat 26, hydrogen gas- 
passageway 24a and hydrogen gas-passageway 24b are open for free passage, and the fuel gas 
pressure regulating valve 7 will be in a valve-opening condition. In addition, drawing 3 shows the 
close-by-pass-bulb-completely-like object of the fuel gas pressure regulating valve 7. 
[0014] Moreover, the spring 31 for a bias setup (elastic body) which forces diaphram 22a in the 
direction close to the hydrogen gas passageway 24 is installed in the signal pressure room 23, and a 
spring 3 1 is energized through diaphram 22a and a stem 29 in the direction which estranges a valve 
element 30 from a valve seat 26. 

[001 5] thus, in the constituted fuel gas pressure regulating valve 7 Since the pressure of the hydrogen 
gas in hydrogen gas-passageway 24ba acts on the inferior surface of tongue of diaphram 22b Since 
the 1 st thrust acts on the inferior surface of tongue of diaphram 22b upward based on this and the 
pressure of the air in the signal pressure room 23 and the pressure of a spring 3 1 act on the top face 
of diaphram 22a on the other hand, the 2nd thrust based on these acts on the top face of diaphram 
22a downward. And Diaphrams 22a and 22b will be governed by the thrust difference of these 1st 
thrusts and the 2nd thrust, and will move. Namely, when the 1st thrust is larger than the 2nd thrust, 
the upward force acts on Diaphrams 22a and 22b. A valve element 30 is pushed in the direction 
(namely, the direction of clausilium) made to approach a valve seat 26, when the 1 st thrust becomes 
smaller than the 2nd thrust, the downward force acts on Diaphrams 22a and 22b, and it pushes in the 
direction (namely, the valve-opening direction) which makes a valve element 30 estrange from a 
valve seat 26. 

[0016] By the way, the pressure of the air supplied to the signal pressure room 23 is this ** mostly 
with the gas pressure by the side of the cathode in a fuel cell 1 . Moreover, the hydrogen off-gas 
pressurized by the hydrogen pump 1 1 and the hydrogen gas of the pressure of the hydrogen gas in 
hydrogen gas-passageway 24b newly supplied through the fuel gas pressure regulating valve 7 are 
almost the same as that of the pressure of the hydrogen gas which joined on the hydrogen gas supply 
way 8. From this, the pressure of the hydrogen gas in hydrogen gas-passageway 24b can be said to 
be this ** mostly with the gas pressure by the side of the anode in a fuel cell 1. Therefore, this fuel 
gas pressure regulating valve 7 is a pressure regulating valve which performs opening adjustment of 
a bulb according to the magnitude of the differential pressure of the gas pressure by the side of the 
cathode of a fuel cell 1 , and the gas pressure by the side of an anode, i.e., electrode differential 
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pressure, when electrode differential pressure becomes predetermined magnitude, said the 1st thrust 
and said 2nd thrust will balance, and whenever [ valve-opening ] will be determined. And electrode 
differential pressure can be set as desired magnitude by setting the load rate of a spring 3 1 as 
predetermined. 

[001 7] The 1 st thrust which the fuel gas pressure regulating valve 7 will become from the pressure of 
the hydrogen gas before supply to the fuel cell 1 which made the hydrogen off-gas pressurized by the 
hydrogen pump 1 1 join the hydrogen gas supplied from the high-pressure hydrogen tank if it puts in 
another way, It is a part of fuel gas pressure regulation means which adjusts the pressure of the fuel 
gas which performs opening adjustment of a bulb based on the 2nd thrust which consists of a 
pressure of the air before supply to a fuel cell 1, and pressure of a spring 31, and counters said 1st 
thrust, and is supplied to a fuel cell 1 . Even if the continuous line shows the observation result of the 
electrode differential pressure when changing the output of a fuel cell 1 in this fuel cell system and it 
changes the output of a fuel cell 1 in drawing 4 , it can check that electrode differential pressure is 
controllable within the limits of predetermined. 

[0018] Thus, in this fuel cell system, though it is the fuel circuit system fuel cell system which the 
hydrogen off-gas discharged from a fuel cell 1 is made to join the new hydrogen gas supplied 
through the fuel gas pressure regulating valve 7, and supplies it to a fuel cell 1 , by the easy 
configuration, it can control now easily in the range of a request of electrode differential pressure, 
and cost reduction can be planned. 

[0019] By the way, by this fuel cell system, although the hydrogen pump 1 1 was formed between the 
hydrogen off-gas way 10 and the hydrogen off-gas recovery way 12 (i.e., the passage top of 
hydrogen off-gas), that reason is explained below. Although the gas pressure which made hydrogen 
off-gas join hydrogen gas acts on diaphram 22b of the fuel gas pressure regulating valve 7 in the case 
of the fuel cell system (this is hereafter called fuel cell system of the example of a comparison) 
which is in the middle of the hydrogen gas supply way 8, and comes to install a hydrogen pump 1 1 
down-stream rather than the juncture of hydrogen gas and hydrogen off-gas as shown in drawing 5 , 
this gas pressure is the gas pressure before pressurizing with a hydrogen pump 1 1 . Therefore, the gas 
pressure by the side of the anode of a fuel cell 1 is not acts on diaphram 22b. And since a fuel cell 1 
will be supplied after this adjusted hydrogen gas is pressurized with a hydrogen pump 1 1 in spite of 
having adjusted the pressure of hydrogen gas based on the gas pressure by the side of a cathode by 
the fuel gas pressure regulating valve 7, it becomes a control system with it difficult [ to control the 
gas pressure by the side of an anode ], and it difficult [ to control electrode differential pressure in 
the predetermined range ] . 

[0020] In drawing 4 , the two-dot chain line shows the observation result of the electrode differential 
pressure when changing the output of a fuel cell 1 in the fuel cell system of said example of a 
comparison. Here, the control condition of a hydrogen pump 1 1 presupposed that it is the same as 
the time of installing a hydrogen pump 1 1 on the passage of hydrogen off-gas. That is, it controlled 
to enlarge power consumption of a hydrogen pump 1 1 as were shown in drawing 2 and the output of 
a fuel cell 1 became large. Consequently, in the case of the fuel cell system of the example of a 
comparison, electrode differential pressure is uncontrollable to predetermined within the limits, and 
electrode differential pressure has also become large as the output of a fuel cell 1 becomes large. 
After all, in having installed the hydrogen pump 1 1 down-stream rather than the juncture of 
hydrogen gas and hydrogen off-gas, control of electrode differential pressure becomes difficult. 
Therefore, when the controllability of electrode differential pressure is taken into consideration, a 
hydrogen pump 1 1 must be installed on the passage of hydrogen off-gas. 

[0021] Gestalt] of operation of others [ [ ] In addition, this invention is not restricted to the gestalt of 
operation mentioned above. For example, the fuel gas pressure regulating valve 7 may be a regulator 
valve of the proportional expression which regulates the pressure of the pressure of hydrogen gas the 
predetermined twice (for example, 1.1 to 1.3 times) of signal pressure. 
[0022] 

[Effect of the Invention] Since it is easily controllable to electrode differential pressure of fuel cell 
request-within the limits by setting the elastic body of a fuel gas pressure regulation means as 
predetermined to explain above according to invention indicated to claim 1 , the system configuration 
of a fuel circuit system fuel cell system becomes easy, and the outstanding effectiveness that cost 
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reduction can be planned is done so. 
[Translation done.] 
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[Brief Description of the Drawings] 

[Drawing 1 ] It is an outline block diagram in the gestalt of 1 operation of the fuel circuit system fuel 
cell system concerning this invention. 

[Drawing 2] It is drawing showing the relation between the output of a fuel cell, and the power 
consumption of a hydrogen pump in the gestalt of said operation. 

[Drawing 3] It is the sectional view of the fuel gas pressure regulating valve in the gestalt of said 
operation. 

[Drawing 4] It is drawing showing the observation result of change of the electrode differential 
pressure to output change of a fuel cell. 

[Drawing 5] It is the outline block diagram of the fuel cell system in the example of a comparison. 
[Description of Notations] 

I Fuel Cell 

7 Fuel Gas Pressure Regulating Valve (Fuel Gas Pressure Regulation Means) 
1 0 Hydrogen Off-gas Way (Passage of Hydrogen Off-gas) 

I I Hydrogen Pump (Fuel Gas Pressure Regulation Means) 

12 Hydrogen Off-gas Recovery Way (Passage of Hydrogen Off-gas) 
3 1 Spring (Elastic Body) 
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